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ABSTRACT

The physicochemical properties of residual or unburned carbon obtained from fly ash were investigated. The carbon-enriched
samples were extracted from fly ash by flotation method. The carbon content and chemical composiion of the tecovered
cathon sample were analyzed. The ash in the carbon sample was also examined. The unbumed carbon characterization
included measurement of size distibution, surface area, crystal shucture and density.
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Table 1. Proxamate analysis of unburned carbon obtained from
Boryung fly ash

Fuxed 3 Volatile . o

Cabon | 0| Materats? [MOBSHe
Unburned carbon 747 209 4.44 .93
Activated carbon®|  85.5 633 820 5.80

' fired at §25°C, for 2 br,

“ 7 yun at 925°C in inert environment,
21 hr at 107°C,

* from coconut shell
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Table 2. Chemical composition of ash samples

ash particles.
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Unbumed Carbon

Intensity (arbitary units)
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Fig. 2, X-ray diffraction paiterns of unbumed cartbon and raw
Ty ash samples.
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540, AlO, Fe,0, Ca0 K0 Na,O
Raw fly ash 64.5 251 369 287 113 -
Ash from unburned carbon 63.3 291 2.07 240 073 0.21
Ash from activaled carbon sl6 17.4 12.a 3.60 178 531
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Table 3. EDX analysis of the uwnbumed carbon paciicle m-
cluding ash particles i Fig. 1 (wt%)

Number| ALO; | Si0, | Fe0, | CaO K.0 C

i 391 60:9 - - - -
61.6 an3 4.87 215 1.54 -
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Fig. 3. Size distribution of {a) actuvated carbon particles, (b) un-

bumed carbon particles obtatined from Boryung fly ash
sample.
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Fig. 4. Thermal analysis of (a} Unburned Carbon, (b} Activated
Carbon.
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Fig. 5. Weight-loss after heat treatmeni for unburned carbon
and activated carbon samples.
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Fig. 6. BET-surface area and pore size of unbumcd catbon par-
ficles after heat tieatment.
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Table 4, Some physical properties of anburned carbon and aclivated carhon

BET-Surface area Avr. pore size Density (packed) Volume of open cell | Diameter of particle
(m/g) (Y (giee) (ec/g) {med. i)
Urburned carbon 163 21 043 1.88 95
Activated carbon” 1,182 15 0352 1.45 22

* from Boryung fly ash, ® from coconut shell
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